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1 Introduction

SA2 sent an LS to RAN2 for NR indication [1].
This contribution discusses potential solutions for the NR indication requested by SA2.
2 Discussion

Baseline requirements
Basically, the SA2 LS informed RAN2 that SA2 endorsed a CR that introduce a SIB indicator of support of NR as secondary RAT in E-UTRA cell (A.K.A. variants of option 3 architecture, EN-DC) and requested RAN2 to review it and provide the RAN2 view on the endorsed solution.
The endorsed SA2 CR [2] introduced:

· a SIB indicator for the support of NR as secondary RAT in E-UTRA cell and 

· a NAS indicator in Attach/TAU to indicate whether NR is restricted through subscription based access control
At least the following criteria should be fulfilled to indicate the user that NR is supported.

1. The NAS indicator indicates that the NR is not restricted through subscription based access control; and
2. LTE SI signals the EN-DC available indication; and

3. UE supports the EN-DC operation with the LTE frequency band and the NR frequency band.
NR measurement requirement
However, there is a potential issue with the abovementioned criteria for the following deployment.
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Figure 1: Example of EN-DC deployment
In the E-UTRA cell coverage, UEs in the E-UTRA cell coverage (UE1 and UE2) would receive the NR indication in the E-UTRA system information. However, the E-UTRA cell and NR cell have different coverages so UE2 would indicate the user that the NR is supported although the UE2 is not located in the NR cell coverage.
To address this false NR indication problem, it may be necessary for the UE to take into account the quality or signal strength of the NR cell.

Therefore, one additional criterion may potentially need to be considered:
4. The quality/signal strength of NR cell fulfills certain criteria.
To evaluate the additional criterion, the UE needs to search an NR cell and then measure either the quality or the signal strength of the detected NR cell.

Observation 1: EN-DC capable UE may need to measure the NR cell(s) to provide the NR indication to the user.
 

To support the NR cell measurement for the NR indication, E-UTRA system information should provide not only the NR indication but also the NR neighbor frequency list so that the NR capable UE can search an NR cell on the specific NR frequencies, which the UE supports otherwise the NR cell measurement would cause battery drain as the UE needs to scan all supported NR frequency bands. Or even if UE does not need to measure the NR cell, the NR capable UE still needs to know on what NR frequency would be used for the NR operation to check if the UE supports the band combination of the E-UTRA cell frequency band and the NR cell frequency band.
Observation 2: NR neighbor frequency list may be necessary for the NR indication.
Per our analysis above, we propose:

Proposal 1: NR neighbor cell list (NCL) SIB is introduced in E-UTRA system information for support of the NR indication.
Forward compatibility for NR standalone capable UE
As mentioned above, E-UTRA system information should signal NR NCL SIB for the NR indication feature. However, the NR NCL would be necessary for support of inter-RAT cell reselection from E-UTRA to NR too. 
If the NR NCL SIB provides just a list of NR frequencies, then the NR capable UE may attempt to perform inter-RAT cell reselection towards the NR frequency, where only EN-DC operation is available and the inter-RAT cell reselection attempt would fail.

To address the unexpected inter-RAT cell reselection attempt problem, each NR frequency should signal the applicable deployment scenarios such as EN-DC capable, standalone capable or both. In this way, only SA capable UE can attempt to measure the SA capable NR frequency for the NR indication or for the inter-RAT cell reselection.

Per our analysis above, we propose:
Proposal 2: Two different NR indications are signaled per NR frequency in the NR NCL SIB. One is EN-DC indication and the other is NR SA indication.
3 Summary
In this contribution, we propose:
Observation 1: EN-DC capable UE may need to measure the NR cell(s) to provide the NR indication to the user.
Observation 2: NR neighbor frequency list may be necessary for the NR indication.
Proposal 1: NR neighbor cell list (NCL) SIB is introduced in E-UTRA system information for support of the NR indication.
Proposal 2: Two different NR indications are signaled per NR frequency in the NR NCL SIB. One is EN-DC indication and the other is NR SA indication.
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